INTRODUCTION
In recent years, the Chinese economy has been characterized by a strong and rapid growth, a fact that has caught the attention of many authors 1 . Likewise, the extraordinary increase in the competitiveness of Chinese enterprises and the high revenues from foreign investment have given way to numerous debates all over the world, in particular on the issue of the "opportunity or threat" raised by the economic upswing of China 2 .
This growth of the Chinese economy is mainly the result of an increase in exports. In this sense, there are many authors who point out the low value (undervaluation) of the yuan/Renminbi (RMB) exchange rate, relative to its equilibrium value 3 , as being the responsible factor for this increase 4 . But, while Chinese competitiveness is not just a matter of currency undervaluation and low labor costs, it is a fact that this policy represents a huge stimulus to the growth of its exports, by making them cheaper than they would be if the exchange rate were flexible and Chinese currency appreciated. This option of the Chinese authorities for maintaining the currency's value below its equilibrium value has been a growing concern within the international community. Although the amount of RMB undervaluation is not unanimous, it is certain that this misalignment of the exchange rate results in a distortion of the economic fundamentals, exerting an adverse effect on the economic structure and on the macroeconomic performance of the world economy.
In these circumstances, the issue of undervaluation of the Chinese currency has been the subject of numerous controversies in many countries, in particular with regard to how it reflects upon international trade. In the specific case of the European Union (EU), on one side, Chinese exports, with increasingly technological content, compete directly with the goods in which the EU has a comparative advantage, and on the other side, several European governments and political leaders argue about the need for greater cooperation between the EU and China, as a precondition for a better balance in the International Monetary System's functioning.
The present work has as its main objective, to give an answer to a set of issues relating to the impact of the Chinese exchange policy on foreign trade with the European Union.
Apart from the introduction, the work is structured in five sections. In second section a characterization of the Chinese exchange policy is provided. In third section, we analyze China's integration into world trade. Fourth section analyzes the 1 See, for example, Martins (2005) , Rodrik (2006) and Assche et al. (2008) . 2 See Pereira (2006) . 3 A situation usually known in economic literature as exchange rate misalignment. In general, the exchange rate misalignment is defined as the difference between the observed Real Exchange Rate (RER) and estimated RER. In other words, the exchange rate misalignment measures how much the exchange rate deviates from the long-term equilibrium rate. See, for example, Cline and williamson (2011). effects of an RMB appreciation on foreign trade with the European Union, and finally, the fifth section concludes the work.
CHINESE FOREIGN EXCHANGE POLICy
In recent years, the Chinese exchange policy has undergone several transformations. Figure 1 shows the evolution of the nominal exchange rate (RMB/USD) over the period between 1980 and 2011. The analysis of Figure 1 shows that since 1994 there has been a reversal of the nominal exchange rate depreciation trend that prevailed in the period 1980-1993. However, it should be noted that the RMB appreciation was not as significant as the depreciation observed during the first years of reforms implementation in the Chinese economy.
In the late 1970s, a centralized mechanism to control the exchange rate prevailed. However, as the economy advanced through the process of reforms, so too did the exchange rate regime evolve to become a dual system 5 . In 1985, the exchange rate system was unified, and between 1986 and 1994, a regime of managed float with a narrow band was in force. In 1994, China decided to index the value of its currency to the US dollar (USD). However, with the outbreak of the Asian crisis in 1997, the Chinese monetary authorities decided to fix the exchange rate against the dollar -8.28 Renminbi per US dollar -a decision that remained until July 2005.
On this date, partially giving in to international pressure, the People's Bank of China (PBoC) allowed an appreciation of the Renminbi against the US dollar of about 2% and announced that the country would adopt a system of managed float for its currency, based on a basket of currencies. with this decision, it introduced the possibility of greater flexibility in the relationship between the Chinese currency and the main currencies of the world economy. Nevertheless, this measure resulted from strong external pressure, especially from the United States and the European Union 6 , both arguing that the maintenance of a fixed and artificially undervalued exchange rate has a negative impact on the competitiveness of North American and European exports. Clearly, the increase in external pressures was at the origin of the changes observed in the conduct of the Chinese exchange policy, but there were also particular concerns about domestic inflation. Nevertheless, the fact that a very low exchange rate benefits only the production of low-cost goods, which technological content and profit margins are reduced, also had an important role in the decision of greater exchange flexibilization.
In these circumstances it is not surprising that from 2005 to 2008, the Chinese currency appreciated by 18.6% in real effective terms and about by 16% against the dollar in nominal terms. However, the intensification of the financial crisis in the US once again led the Chinese monetary authorities to "freeze" the value of the Renminbi against the US dollar and, in July 2008, China decided to end the process that gradually allowed the assessment of its currency, seeking greater stability in an environment of great internationally uncertainty. This option fostered an appreciation of the dollar and thus the RMB. In March 2009, the Renminbi's real effective exchange rate was 25.8% above its level in June 2005. The flexibility of the exchange rate at the beginning of the financial crisis, in April 2009, and the subsequent unroll of the "safe-haven effect" which led to a weakening of the dollar and thus the RMB. In late 2009, the Renminbi's real effective exchange rate retreated, standing 17% above its level in June 2005 7 .
However, the surplus in the current account and a fixed exchange rate against the US dollar (6.83 RMB/USD) again placed China at the center of a debate about its effects in the worsening of global imbalances 8 . In July 2010, on preparing for the G-20 in Toronto, China announced its intention to end the stiffness of the Renminbi's value, particularly against the US dollar to allow the country to contribute towards reducing national and international imbalances. This option of the Chinese government, was consistent with its long-term strategy and demonstrated a concern to avoid conflicts, as it recognized that the surplus in the current account and in the capital account may worsen the imbalances in international trade, and potentially cause political reprisals over the country.
In general, the Chinese exchange rate policy, by exercising tight control over the exchange rate, has had the main objective of increasing the export capacity of the country. There are, however, other factors pushing Chinese policymakers to take greater control of its exchange rate. These are the desire to maintain internal and regional macroeconomic stability and to avoid inflationary pressures, and the desire to promote a gradual adjustment of industrial structure. This development strategy based on the export sector is founded on a careful analysis of how other industrialized nations (especially Japan, South Korea, and Taiwan) have become enriched. In the early stages of their development, these countries resorted to favorable export policies to promote domestic industry and to hasten the acquisition of technology.
However, the exchange rigidity observed for several years in China has been repeatedly cited as one of the responsible factors for the continuous deterioration of some economic and financial imbalances in the world 9 . Note that in the context of a gradual evolution and severe control of the money value, the reflection in export prices as the overall impact on regional trade and capital flows, is minimal. Hence, the United States and the European Union consistently call for a flexible exchange system in China, the immediate consequence of which would be the appreciation of the RMB.
The question of the Chinese currency appreciation, the result of a more flexible exchange rate, has generated numerous controversies regarding its impacts. while some authors argue that the appreciation brings benefits, others reject this suggestion 10 .
In this context, the basic question that arises, and that has been an issue of concern in the context of global macroeconomic imbalances, is to know if the Chinese currency is undervalued and if so, in what amount. In other words, it is necessary to determine whether China has an "unfair" export advantage.
However, empirical studies that have sought to define a level of "equilibrium" as a means of enlightening the subject under discussion, have simply generated more controversy since they have produced very different results, even when using the same methodology to determine the Real Equilibrium Exchange Rate (REER).
In Table 1 we highlight some of the studies produced in this area and their estimates of the degree of Chinese currency misalignment against the real effective equilibrium exchange rate and the real bilateral equilibrium exchange rate (against the dollar) 11 . 9 See, for example, Ferry and Darvas (2010) . 10 It is not our intention to deepen these differences, so a more detailed analysis regarding the risks involved in a possible appreciation of the Renminbi may be found, for example, in Ligang (2004) , Tung and Baker (2004) , Roubini and Setser (2005) , Sun and Ma (2005) and Frankel (2005) . 11 In general, estimates of the REER are based on the following approaches: Purchasing Power Parity (PPP), Fundamental Equilibrium Exchange Rate (FEER), and Behavioral Equilibrium Exchange Rate (BEER). See williamson (1983), Rogoff (1996) , Clark and MacDonald (1998) and Montiel (1999) . Related to the PPP theory see also the Balassa-Samuelson effect in Balassa (1964) and Samuelson (1964) . Siregar and Rajan (2006) and Cline and Williamson (2007) .
A more detailed analysis allows us to verify that except for wang (2004), who tries to argue that the Renminbi may be overvalued, and of the Big Mac Index, calculated by The Economist, which shows estimations that are very far away from all the others presented, all studies indicate that the Renminbi is below its equilibrium value, i.e., undervalued. On average 12 , the Chinese currency is undervalued by 20% against the dollar and 27% when compared to the real effective exchange rate.
As we have seen, there is no definitive model. Each one has its strengths and its limitations, so the results may vary according to the methodology used. Therefore, it would clearly be dangerous and fallacious to draw conclusions from estimates resulting from the application of a single model.
Another problem that arises is the applicability of the methodologies abovementioned as measures of the degree of Chinese exchange rate misalignment. Bouveret et al. (2006) show that such models are not suitable for economies with levels of development as disparate as China, and the US -FEER and BEER models assume an economy in full employment, an assumption that does not hold true in the Chinese economy. The authors add that China is a developing economy, so it has additional investment needs. Thus, the maintenance of an exchange rate at a level below its equilibrium level may be appropriate for the pursuit of its objectives. In other words, according to the authors, when compared to the Government's objectives, the Chinese exchange rate is in equilibrium.
In these circumstances, it is important to understand how China has managed to become integrated in world trade. without such analysis, it would be hard to understand the behavior of the Chinese currency and the way its exchange policy has been conducted over the last years.
THE INTEGRATION OF CHINA INTO THE wORLD TRADE
In its relatively recent history, China has experienced traumatic times, from foreign occupation in the late nineteenth century until the Communist Revolution in 1947. However, over the last quarter of a century, China has gradually stabilized and gained a strong position in international trade. In recent years, this growth has become more pronounced.
when compared with other emerging and developing economies, the Chinese economy particularly stands out in relation to the high growth rates observed in the post-reform period, and in relation to the rapid integration into international trade.
In 1978, two years after the death of Mao Tsé-Tung, Deng Xiaoping assumed leadership of the Chinese Communist Party and formulated a reform and modernization policy. This process of socio-economic reforms involved the diversification of property forms, and promoted a more decentralized and market-oriented economy. At the same time, there was foreign trade liberalization, and conditions to boost the Foreign Direct Investment (FDI) were created. The reform process culminated with China's accession to the world Trade Organization (wTO) in December 2001.
Although controversial, due to its historical economic isolation, China's accession to the wTO marks an important milestone on the path of reform that this 12 Not considering the studies of wang (2004) and the Big Mac index. country has followed over the past years. If China can increase its international market share, its consumers and producers have their needs met in more favorable terms. The accession to the wTO also allowed a structural shift in the Chinese economy, bringing it the opportunity to modernize technologically. Another advantage, and not the least important one is the fact that China can actively participate in the implementation of wTO rules, which traditionally penalized trade exchanges with that country.
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As can be seen, China's GDP features a surprising growth trajectory, although its behavior was quite erratic between the beginning of the 1980s and 1990s as a consequence of the political, economic, and social transformations through which the Chinese economy had passed, as seen earlier. After the policy instruments were consolidated and the reforms implemented, the growth trajectory was seen to acquire a more stable character. Periods of greater deceleration are associated with international episodes and not with internal reasons. These international episodes are the Asian crisis of 1997-1998 and the financial crisis of 2007. This exceptional performance of China's GDP was led either by investment rates, and/or export growth.
Regarding investment, a very selective and target sector oriented policy was in force 13 , with the intention of attracting FDI. Figure 2 shows that by the end of the 1980s, the entry of FDI in China had rather modest values. However, from the beginning of the 1990s, a significant in-13 Export sectors and productive of substitutes for imported goods sectors. crease in capital inflows in the form of FDI is noticed. One of the goals of China's policy being to modernize its economy, its strategy aimed to attract multinational companies with the objective of improving the nation's technological knowledge and subsequently strengthening Chinese companies and industries.
Hence, to allow foreign companies to operate in its territory and enjoy the Chinese market, the country established requirements such as the establishment of Joint Ventures and the realization of research and development (R&D) locally. The FDI allowed it to acquire new knowledge and management and production techniques. In recent years, there has been a decreasing trend in the evolution of this type of investment, standing at values much higher than those seen in the early 1980s.
As regards to exports, these also showed very significant growth. when we analyze the exports share of Chinese GDP, we observe that in the early 1980s this only represented about 8% of GDP but, in the middle of 2006, the ratio reached a peak of almost 40%. A relevant fact is that between 1992 and 2005, Chinese exports grew at an annualized rate of 18%, more than double the world exports growth rate 14 . This strong export performance was the result of trade policies and "appropriate" exchange rates, of FDI, of the increase in imports of capital goods, and of greater efficiency in manufacturing industries.
However, it should be noted that most of the Chinese export growth can be attributed to foreign companies who have outsourced their production to the Chinese territory and/or Chinese companies that have received foreign investment 15 . The country has become a mounting center (given the amount of cheap and low skilled labor) and a platform for the export of finished products. This has resulted in a considerable increase of the intra-regional trade flow, with China importing increasing volumes of semi-processed goods from other Asian countries and exporting finished products to the developed nations, especially to the US and European Union countries.
The growth strategy led by exports resulted in a growing accumulation of foreign exchange reserves. In fact, to maintain the exchange rate at an "acceptable" level for its growth strategy and to prevent currency appreciation, the Chinese monetary authorities act repeatedly on the currency market 16 , selling bonds in which the yield market has been falling, to avoid an increase in the monetary base and the consequent inflation. Figure 3 documents the evolution of the current account balance and of exchange reserves in the period 1980-2011. 14 See Assche et al. (2008) . 15 The rapid growth of companies that operate in foreign trade and the strategy of countries like Japan, South Korea and Taiwan ("Flying-Geese Model"), of transforming the Chinese territory in a mounting platform for the western markets have served as the main causes of changes in the trade between the countries of Asia-Pacific region, the US, and the European Union. 16 Note that China invests its accumulated dollars in US Treasure low-income bonds. 1 9 8 0 1 9 8 1 1 9 8 2 1 9 8 3 1 9 8 4 1 9 8 5 1 9 8 6 1 9 8 7 1 9 8 8 1 9 8 9 1 9 9 0 1 9 9 1 1 9 9 2 1 9 9 3 1 9 9 4 1 9 9 5 1 9 9 6 1 9 9 7 1 9 9 8 1 9 9 9 2 0 0 0 2 0 0 1 2 0 0 2 2 0 0 3 2 0 0 4 2 0 0 5 2 0 0 6 2 0 0 7 2 0 0 8 2 0 0 9 2 0 1 0 2 0 1 1 % GDP
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Exchange The exchange reserves accumulation resulted from surpluses in the current account, from the capture of large amounts of FDI, and from net capital inflows (excluding FDI). Until 2000, the surplus in the current account and the FDI have been offset by net outflows of capital, which allowed the exchange reserves values to remain stable. However, at the end of 2003, China's foreign reserves, arising from foreign trade and capital flows grew sharply. According to data from UNCTAD, during this period, exchange reserves represented more than twelve months of imports. In 2009, they reached a high enough value to ensure more than 28 months of purchases abroad. Prasad and wei (2005) argue that the growing accumulation of exchange reserves by China, is not exclusively related to the trade surplus and FDI inflows, but to expectations of a Renminbi appreciation. In other words, the increasing external pressure for a more flexible exchange rate regime in this country is a stimulus to short-term capital inflows by investors who aspire to make gains with the change of the exchange rate.
In view of what has been presented here, and recalling that the object of this work is to consider China's foreign trade with the European Union 15 (EU15), it becomes relevant to conduct a more detailed analysis of the evolution of China's foreign trade, with special emphasis on trade flows between the region and the EU15. In fact, China's integration in world trade has been accompanied by a change in the composition of its exports.
At the beginning of the opening of China's economy to the outside world, Chinese exports were characterized by labor-intensive products and low technological content. At this stage, the country had favorable conditions, such as the existence of an abundant and cheap labor force, fact which allowed a strong comparative advantage in the production and assembly of goods where the cost of labor is crucial.
However, in recent decades, China has evolved technologically, offering products with higher added value and increasing technological content, as documented in Table 2 . In 1992, "High Tech" products represented about 10% of Chinese exports, but in 2007 they represented about 31%. Inversely, "Low Tech" products, which are intensive in labor force and natural resources, reduced their share from about 50% to 27%, during the same period. As can be seen, the growth of Chinese exports is largely fueled by the exports growth in the two technologically higher categories. According to Rodrik (2006) , today China has an export tariff compatible with a country with per capita income much higher than its own.
In Table 3 the distribution of Chinese exports, in the world and in the EU15, disaggregated by SITC 17 , is shown. Note: (a) Except for Luxembourg due to missing data; the SITC9 is also not considered due to missing data for Sweden; consider the values an approximation, due to missing data for some countries in some categories or years. Source: Authors' compilation based on data from UNCTAD.
Given the importance of China's accession to the wTO, represented in the trade figures of this country, we consider two sub-periods of analysis, trying to capture differences in the composition of exports, before and after the country's accession 18 .
As can be seen, between 1995 and 2001, most significant exports to the EU15 occurred in SITC 5, 6, 7 and 8. From 2002 to 2011, a rise in exports of SITC 7, verifying a decrease in performance of SITC 5, 6 and 8, occurred. In turn, Chinese exports by SITC to the world present a behavior similar to that seen for the EU15. It is thus apparent that the most exported commodity chains from China, either to the EU15 or the world, are the same for both zones (from SITC 5 to SITC 8 representing processed products).
By way of conclusion it can be said that the growing economic importance of China seems to increasingly represent a threat to the EU15 trade flows, seen in the extent to which Chinese products are gradually climbing up the value chain. The penetration of high technological products from China into the major economies is synonymous with the fact that the EU15 has been losing its comparative advantage to China in the production of these goods.
In this context, it is important to analyze to what degree this gain in economic importance by China can be explained by the move to retain the undervaluation of its currency, and to what extent an eventual appreciation may negatively reflect on Chinese exports, but in return, contribute to a better balance in world trade, and specifically, in trade with the EU. It is precisely this analysis that we propose to present in the following sections.
EFFECTS OF AN APPRECIATION OF THE RENMINBI ON CHINA'S EXPORTS TO THE EU
In a context of growing global imbalances and increasingly intense pressure by the industrialized countries for greater flexibility in the Chinese exchange rate, the question that arises is whether China should allow an appreciation of its currency, providing a tool that allows it to reduce its huge trade surplus, thus contributing to a better balance in international trade relations. The answer to this question is very dependent upon the effects that a real appreciation of the Renminbi may have on exports and imports.
In the face of this reality, section empirically analyzes the effects of an appreciation of the Renminbi's real exchange rate against the Euro in the macroeconomic performance of the EU-15 countries (EU15*) 19 .
To determine the Chinese exports' sensitivity to changes in Renminbi's RER, we estimate the price elasticity of export value. For this type of analysis, we take as a general empirical outline, an export equation developed by yue and Hua (2002), thus seeking to ascertain to what extent the increasing export capacity of China can be explained by the maintenance of the Renminbi's real exchange rate at a level much lower than its equilibrium value (undervalued).
To test econometrically whether the comparative advantage explains the rapid growth of Chinese exports, yue and Hua (2002) proceeded to the estimation of a reduced equation for exports, obtained through a demand equation and a supply equation, to which they added three indices of Revealed Comparative Advantage (RCA) for the categories of processed products, since these are the main constituents of trade between China and the world. Featured within this equation are: indices of Revealed Comparative Advantage from SITC 5 to 7, the Real Effective Exchange Rate, a measure of foreign demand, and a measure of productive capacity.
However, in this work, we only intend to analyze trade flows between China and the EU15*. Therefore, we fit the variables to the data available for these two Groups of countries, and since the most relevant product categories are those relating to processed products, the same indices of RCA are maintained. Hence, the equation to estimate will take the following form: Based on economic theory, it is expected that the price elasticity of exports is positive, i.e., an increase in the real exchange rate should lead to an increase in Chinese competitiveness, which in turn will result in increased exports by this country (a 1 > 0). Taking China's real GDP as a measure of the ability of this region to produce for the foreign market, it is expected that an increase in this variable implies an increase in the supply of exports (a 2 > 0). with regard to the EU15* real GDP, taking this as a proxy for processed products foreign demand, it is expected that an increase in EU15* real income has a positive impact on exports (a 3 > 0). Finally, regarding the Revealed Comparative Advantages indices, an increase in processed products exports resulting from the fact that China takes its Revealed Comparative Advantages is expected, and therefore, an increase in RCA5VCR5, RCA68 and RCA7 should positively contribute to the growth of exports (a 4, a 5, a 6, > 0).
data
A major difficulty of working with economic data relating to China is its lack of availability, since most series of interest are not freely accessible, and those that are cover limited time periods (and frequency). In this work, quarterly data covering the period from 1995q1 to 2011q4 are used 22 , corresponding to the time during which the issue of the undervaluation of the Chinese currency was more pronounced, as can be deduced from the literature review.
However, in 1995, China was still a centrally planned economy, and it does not, therefore, make a great deal of sense, given the focus of our study, to start before this year. In fact, it is only from this date that the reforms aiming to generate a "market socialism" to transform China into a modern, prosperous, powerful, democratic, civilized and harmonious socialist country, fulfilling the Chinese dream of great rejuvenation of the Chinese nation took place 23 . Some of these reforms are especially relevant to the object of this work. The two exchange rate systems were unified, the required planning for imports was eliminated, the private sector benefited from a new company law, and the RMB began to be convertible on current account.
The EU15* real GDP represents the difference between the EU15 real GDP and the sum of the real GDPs of the three countries that were excluded from the Price Index of China. In its turn, NER corresponds to the Renminbi's Nominal Exchange Rate against the Euro, measured at uncertain to China. 21 SITC 68 corresponds to the junction of SITC 6 and SITC 8. 22 Data have quarterly frequency because the GDPs are not available in a monthly frequency, and from 1995q1 because the data series used for calculating RCAs indices do not exist for earlier periods. 23 See Miller (2014) and Safatle and Rittner (2014). analysis. Before this operation, the nominal GDP was deflated by the price index (GDP deflator), and it was possible to subtract the GDPs of the three countries by converting into Euros. China's real GDP was only converted into Renminbis.
In the calculation of the real exchange rate, data from the EU15* Consumer Price Index and China's Consumer Price Index were used. The Nominal Exchange Rate RMB/EUR resulted from a cross of nominal exchange rates against the dollar.
The data concerning the exports of processed products results from the difference between the sum of the values of SITC 5, 6, 7 and 8 exports from China to EU15, and the sum of the values of exports from China to Sweden, to Denmark and to the United Kingdom, on these same SITCs. The data were subsequently converted into Renminbis and deflated by the Chinese Consumer Price Index.
Finally, the data used for the Revealed Comparative Advantages in sectors 5, 7 and 68 resulted from applying the following formula:
where, i = China and j = SITC 5, 6, 7 and 8, X ij represents the product j exports value from China to EU15*; X it represents the total of exports from China to EU15*; M ij represents the produt j imports value of China from EU15* and M it represents the total of imports Chinese imports from the EU15*. Again, from the total of EU15 we subtract corresponding values for Sweden, Denmark, and the UK.
with regard to exports of processed products, these correspond to the sum of SITC 5, 6, 7 and 8 exports value from China to EU15*, divided by the Chinese Consumer Price Index.
Sources and descriptions of the variables used in this study are attached in Appendix (Table A) .
All variables were seasonally adjusted by applying the X-12 ARIMA filter, and the variables Actual Value of Exports of processed products, Real Exchange Rate, Chinese GDP and EU15* GDP, were transformed into logarithms, according to yue and Hua (2002) . The estimation results of equation exports were obtained using the program Gnu Regression Econometrics and Time-series Library (GRETL).
Methodology and results
when using time series to obtain statistical inferences, the inherent stochastic process should be taken into account in order to avoid the problem of spurious regression 24 . Thus, the first step in data processing is to determine whether the series are stationary or not. A series is weakly stationary when its mean and variance remain constant over time and the covariance between two time periods only depends on the distance (or gap) between the two periods, and not on the effective time period in which the covariance is determined. In this case, the time series is said to be an integrated zero-order -I(0). Inversely, when any temporary shock becomes permanent, it is said that the series has a unit root, i.e., is non-stationary, being also known as an integrated process with d-order -I(d) -where d is the number of times that the original series should be differentiated in order to become a I(0) process.
In this work, to test the order of series integration, we used the Dickey-Fuller (ADF) 25 unit root test. This test has as a null hypothesis the presence of unit root in time series, and as an alternative hypothesis, its stationarity. The inclusion (or exclusion) of a constant and/or trend in the test depends on the behavior of the series, being the maximum number of lags chosen according to the frequency of the data. The results of this test are summarized in Table 4 . As can be seen in Table 4 , the results of the ADF test in respect of the level variables do not indicate the rejection of the null hypothesis, according to which the series contains a unit root, at a significance level of 5% (p-value greater than 0.05). Therefore, we conclude that none of the series is stationary in level, it then being necessary to differentiate them and conduct new tests to verify their order of integration. The results obtained by applying the ADF test to the variables in first differences, indicate that they are stationary at a significance level of 5% (p-value less than 0.05).
Given that all series are non-stationary, but have the same order of integration -I(1) -, the next step is to see whether there is co-integration between the variables. For this purpose, we adopted the Johansen method (1995) , which uses the test trace (trace l) and the value of the maximal eigenvalue (l max), to determine the number of co-integrating vectors. In the trace test, the null hypothesis (H 0 ) is that there are at least r co-integrating vectors. In its turn, the test of l max has as a null hypothesis (H 0 ) the existence of r co-integrating vectors and as an alternative hypothesis (H A ), that the number of co-integration vectors is equal to r+1.
In the co-integration test by the Johansen procedure, we use the variables in level and two lags. The number of lags was recommended by the information criteria AIC (Akaike Information Criterion). The results are shown in Table 5 .
A VEC model is similar to a VAR model 28 , but the first considers the inclusion of an error correction vector in all equations, which, as its name indicates, aims to correct the co-integration relations. Estimating the regression according to the theoretical model, we obtain the results documented in Table 6 . The results for the long-term equation indicate that the signals are correctly specified (except for VCR5 29 ), showing a direct relationship between manufactured exports and the exchange rate, the Chinese GDP, the European Union GDP, and the VCR68 and VCR7. In other words, a depreciation of 1% in the real exchange rate (and consequent increase of Chinese competitiveness) must produce, on average, in the long run, an increase of 1.06% in the value of manufactured exports, ceteris paribus. This result is consistent with that obtained by yue and Hua (2002), which was taken as a reference. These authors also concluded that Chinese exports are more and more sensitive to exchange rate variations. An increase of 0.83% in Chinese exports should correspond to an increase of 1% in Chinese GDP, while an increase of 1% in EU GDP must correspond to an increase of 1.54% in manufactured exports. The Revealed Comparative Advantage indices highlight the fact that the coefficient of revealed comparative advantage, relative to the sector of Chemicals and Related products, is negative, contradicting the expected sign according more interested in the last, since we would like to determine the permanent effect of the Renminbi's real appreciation on the trade balance. to economic theory. However, the truth is that from among four considered sectors (SITC 5, 6, 7 and 8) , this is the one in which China has a major disadvantage when compared to European Union. This is a trend that has been observed over the last 15 years and that does not seem to be able to reverse itself, at least in the near future.
Therefore, it is understandable that an increase in the production of SITC5 goods does not represent an increase in manufacturing exports to the EU15*. with regard to the coefficient associated with the comparative advantage in the production of SITC7 goods, its signal is in line with what would be expected. when compared to the EU15*, China does not have a comparative advantage in the production of these goods. However, this may turn out to reverse itself, in so far as this disadvantage is becoming smaller. As we have seen, China has evolved technologically and, being that its products are technology-intensive, it is natural that this is happening. Finally, with respect to SITC 68, there is an undeniable advantage for China in its ability to produce these labor-intensive goods.
The t-statistic analysis also allows us to conclude that all coefficients of the vector are significant, since at a level of significance of 5%, it is possible to reject the null hypothesis that the coefficient is equal to zero 30 .
In addition to this model, we have also tested the hypothesis in other models. As a first attempt, we tried to estimate a similar equation, but instead of using data regarding the trade flows between China and the European Union, we used data relating to the trade flows between China and the world. From these data, it was found that the majority of variables were not stationary and there was no co-integration between them. In an estimation by the VAR model in first differences the variable was not statistically significant, namely the effective RER, so the solution was to estimate an OLS model, also in first differences, in which, only the effective RER was shown to influence Chinese exports. Later, we decided to include the FDI as an explanatory variable, which afforded an improvement in the model, to the extent that the variable "d_l_worldGDP" became significant. However, these results were supported in too short a time period, between 1995 and 2009, with annual frequency. Another assay resulted in a new specification for the theoretical model, which dropped the RCAs, and the GDP of China and of the world, and allowed for the inclusion of a measure of foreign demand. The results of this method have not been fully satisfactory. The achievement of results was only possible if we followed in full, the methodology adopted by Herrero and Koivu (2007) . This methodology stemmed from a Johansen co-integration test for an estimation according to the Engle-Granger method 31 , which did not seem consistent. Anyway, the sign of the exchange rate in both assays is in line with the signal presented here. As can be seen, after an appreciation of the Renminbi's real exchange rate against the Euro, exports of processed products from China to EU15* decrease significantly. If China appreciated its currency as suggested by the PPP approach, 32 Even with the Balassa-Samuelson, the PPP approach provides rather high estimates for the percentage of required correction. This value may reflect a bias introduced by the underestimation of the comparable goods international basket price in China. 33 These calculations have not considered either the Big Mac Index or the estimates produced by wang (2004) . their exports (in value) would be reduced, on average by 39%. According to the other two approaches, and the minimum and maximum values, this reduction would be around 20%.
This result reveals an "unfair" export advantage, which has negative impacts in terms of European Union macroeconomic performance. In other words, if China allowed greater flexibility of its currency so that its value was determined by the market, it is most likely that its surplus from trade between these two regions would decrease. This assertion is risky in the sense that, given the specificities of the Chinese market, the effects of an exchange rate appreciation on imports are somewhat ambiguous 34 . If, on the one hand, economic theory postulates that currency appreciation has negative impacts on a country's imports, on the other hand, since China is a "factory" for re-export, it is natural that its imports retain a growth rate similar to that seen previously. This may provide an opportunity for the European Union countries. They should enjoy their comparative advantage in the production of intermediate goods, intensive in capital, and thus increase their exports to China.
CONCLUSION
As we have seen, the real Exchange rate plays an important role in the policy decisions of an open economy. The effects of exchange rate misalignment are diverse and when they persist over time, they could generate sufficient negative impacts not only on the economy whose currency is over or undervalued, but also on other economies with which it relates directly or indirectly. In this sense, it is important that the exchange rate remains at its equilibrium level.
The methods most commonly employed to estimate a real equilibrium exchange rate derived from Purchasing Power Parity (PPP) and its extension to the Balassa-Samuelson effect, and from more elaborate models that are based on a set of key variables that influence the behavior of the real exchange rate, are namely the fundamental models (in the text referred to as the FEER) and the behavioral models (in the text referred to as the BEER) of the real exchange rate.
with regard to the Chinese case, it was verified that China has experienced a rapid and strong economic growth mainly supported by exports and foreign investment, and its exchange rate policy is often cited as a determining factor of this growth. This fact has aroused a growing interest in the international community, not only because of its intensity but also because of the relative sustainability of its growth, concomitant with a period in which the world as a whole showed medium economic growth.
Given that processed products represent the more tradable class of products between these two Groups of countries, we estimated an equation for exports, based on the work undertaken by yue and Hua (2002), and we concluded, as expected by economic theory, that a Renminbi appreciation would have a negative impact on China's export growth. Then, using the values of Renminbi undervaluation, mentioned in the literature about the subject, we recalculated the Chinese real Exchange rate against the euro, trying to correct their misalignment (with an appreciation of about 32%). Assuming that the value of imports remains constant with Exchange rate movements (a very simplistic assumption, but possible), we concluded that the Trade Balance between these two countries reports significant changes (a reduction of around 20%). These results suggest that the maintenance of a low value of the Renminbi's Real Exchange rate is an important tool for its growth, as reflected in its export capacity.
To this result is added the fact that a Renminbi undervaluation provides a stimulus for investment in China. In this sense, many companies from the European Union Member Countries relocated their businesses to the Chinese territory, creating scope for an increase in unemployment in their home countries. Another effect of this strategy (for attracting FDI to modernize their productive structures) is reflected in the growing technological evolution of Chinese products, allowing them greater competitiveness in sectors with a rather significant influence on the European economy and in which they have comparative advantage (SITC7).
